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THE  BACTERIOLOGY  AND  VACCINE  THERAPY  OF 
DISTEMPER  IN  HORSES.* 
BY  WILLIAM  LINTZ,  M.D. 
(From the Bacteriological Department of the Long Island College Hospital, 
Brooklyn.) 
On  September  5,  191o,  an epidemic of distemper,  also known as 
influenza  or  shipping  fever,  broke  out  among  the  horses  of 
Squadron  C  of  the  National  Guard  of  the  State  of  New  York. 
The  symptoms,  in  brief,  were  a  sudden  onset  with  elevation  of 
temperature  of  lO5 °  to  lO6 °  F.,  marked  weakness,  constipation, 
partial  or complete  loss of  appetite,  and  extreme  depression.  The 
pulse  rose  only  slightly  above  normal,  except  in  the  last  stages 
of the  disease.  The  duration  of  the  disease,  on  the  average,  was 
from  seven  to  ten  days.  There  were  thirty-one  cases  in  all,  of 
which  thirteen  terminated  fatally.  The  diagnosis  of  influenza  or 
distemper  was  made. 
On December 2o, 19IO  , I was consulted with the view of studying 
the  bacteriology  of  the  disease.  Thinking  that  the  mouse  might 
be an important  factor in the spread  of the  epidemic,  I  autopsied  a 
number  of mice  that  were  found  dead  in ,the  stable. 
Autopsy.--The  peritoneums  were  hyperemic  in  spots  and  contained  a  small 
amount  of  viscid  gelatinous  fluid.  All  the  organs  were  markedly  congested, 
otherwise  negative.  Cultures  from  the  blood  and  organs  revealed  a  Gram- 
positive,  spore-bearing,  actively motile,  non-encapsulated  bacillus,  which  did  not 
appear  in  chains,  but  singly  and  in  pairs.  Inoculation  of  this  organism  into 
mice,  rats,  guinea  pigs,  and  rabbits  proved  non-fatal.  I  thus  ruled  out  the 
anthrax  bacillus  as  the  causative  agent.  The  micro6rganism  isolated  was  a 
saprophyte. 
That  the  epidemic was due to a  contagion  was evident,  and  that 
the contagion was of a bacterial nature was probable.  Accordingly 
I  withdrew  from  the  jugular  vein  ten  cubic  centimeters  of  blood 
and  inoculated  it  on  various  media.  The  results  were  negative. 
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On January 2,  I9II , another horse  (No.  I)  died.  The autopsy 
revealed the morbid changes of influenza. 
Autopsy  of  Horse  I.  Body.--Well  nourished;  coat  smooth  and  glossy. 
Fluid in  thoracic and  abdominal  cavities normal  in  amount.  Lungs.---Through- 
out  both  lungs  are areas  of varying size,  showing the  stage  of  red  hepatization. 
Trachea  and  larynx.--Marked  congestion  of  mucosa.  Heart.--Somewhat  en- 
larged and  flabby.  The myocardium is  salmon colored in appearance  and  shows 
evidence  of  intense  degeneration.  No  endocarditis  present.  A  non-organized 
ante-mortem  clot  the  size  of  a  fist  occupies  the  left  auricle  and  ventricle.  A 
much smaller ante-mortem clot is also present in the right ventricle.  Stomach.- 
Greatly distended  (five times its normal  size).  Intestines.  (a)  Small.--Ecchy- 
motic spots  throughout  the  mucosa  and  peritoneum.  No ulceration  or  enlarge- 
ment of the lymph nodes.  (b)  Cecum.~Distended,  black,  and tarry,  and  almost 
in  a  gangrenous  condition  throughout.  (c)  Colon.--Ecchymotic,  congested. 
and  in  parts  black;  not  in  quite  as  bad  condition  as  the  cecum.  Liver.--Con- 
gested, soft, light in color, and showing parenchymatous degeneration.  Spleen.- 
Slightly enlarged,  somewhat  friable,  and  showing parenchymatous  degeneration. 
Kidneys.--Adherent  capsules.  Both  kidneys  are  normal  in  size.  The  right 
kidney  shows  a  large  infarct  in  the  medulla,  about  the  size  of  a  silver  dollar. 
Both  show  evidences  of  parenchymatous  nephritis.  Cerebrospinal  System.- 
The meninges of the  brain  and  cord are  ecchymotic, and  the  blood vessels con- 
gested.  The brain  and  cord  are  otherwise negative.  The  cerebrospinal  fluid  is 
somewhat  under  pressure  but  clear.  Lungs.--On  microscopical examination  the 
lungs  show  the  usual  changes  of  lobar  pneumonia,  and  all  the  organs  those  of 
extreme granular  and  fatty  degeneration. 
BACTERIOLOGY. 
Bacteriological  examination  of  the  intracardiac  blood,  lungs, 
liver,  spleen,  kidneys,  and  cerebrospinal  fluid of  horse  I  revealed 
upon smears a  Gram-negative bacillus  and a  Gram-positive,  encap- 
sulated,  lancet-shaped  diplococcus.  Cultures  were  also  made  at 
the  same  time  from  the same  sources  and  plated  on  blood  serum 
agar,  agar,  glucose agar,  gelatin,  etc.  At  the end  of  twenty-four 
hours a  luxuriant growth appeared and two types of colonies could 
be plainly seen.  (I)  A  pin point colony, round, transparent, moist, 
and  flat,  which,  microscopically, was  finely granular,  with  a  dark 
cen'ter  and  slightly  corrugated,  lighter  colored  peripheral  areas. 
Subcultures  from  this  colony  showed  a  typical  pneumococcus. 
(2)  The  other  colony,  which  was  by  far  more  numerous,  was 
entirely different in type.  The colonies were large, varying in size 
from one  to  six  millimeters,  perfectly round,  with  smooth  edges, William Lintz.  513 
elevated  at  the  center,  and  presented  a  greyish  white  mucus-like 
growth,  having  a  characteristic  slimy  and  semifluid  appearance. 
Morphologically this colony proved to be composed of plump bacilli, 
varying in  length,  with  rounded  ends  when singly distributed,  as 
was usually the cas,e.  A  few diploform and short chains presented 
square ends.  Its average measurements are from o. 5 to I. 5 microns 
in width and from o.6 to 5 microns in length, it is extremely motile, 
has  no  spores,  no  metachromatic granules,  and  no  capsule;  it  is 
Gram-negative and stains  readily with the aniline dyes.  Filament- 
ous forms are sometimes seen.  In old cultures it occasionally shows 
a bipolar appearance with an intervening light staining area.  When 
cultivated upon the various media the type of colony produced was 
the same as the one described above.  UporL successive subcultivations, 
however, the colony lost its mucoid appearance and became smaller in 
size.  When grown upon a sugar medium and in the presence of a 
good  deal of moisture,  the original type of colony reappears  to  a 
certain extent.  It grows well upon the ordinary laboratory media. 
Upon agar slants the colony varies in size from o.5 to  I  millimeter, 
is  elevated  in  the  center,  translucent,  colorless,  with  round  edges 
and  produces  no  pigment.  Upon  gelatin  it  grows  well  at  room 
temperature without liquifaction (ten days.)  On potato medium it 
grows sparingly, showing a moist, colorless, almost invisible growth. 
On plain bouillon it produces a  diffuse cloudiness, no pellicle, and a 
heavy greyish white precipitate.  It acidifies but does not coagulate 
milk.  It  produces  acid  but  no  gas  on  dextrose,  lactose,  maltose, 
and mannite.  It does not ferment or produce acid on saccharose or 
dextrin.  It produces no  indol on Dunham's  peptone.  Agglutina- 
ti.on reactions against typhoid serum were negative.  Agglutination 
reactions with the serum of the sick horses,  as  well as  with those 
that  recovered, were positive;  agglutination  was  still  present  in  a 
dilution of I to zoo six months after recovery.  It is pathogenic for 
mice, rats, rabbits, and guinea pigs.  At autopsy the animals showed 
marked  parenchymatous  degeneration of  all  the  viscera,  and  the 
same organism was  isolated.  It is  not pathogenic for dogs. 
I  inoculated this  organism into  a  horse brought  from the  farm 
and kept in a stable at some distance from the armory.  The animal 
was under the constant observation of Dr. Tiersen. 514  Vaccine Therapy  of  Distemper  in Horses. 
Twenty-four hours  after the intravenous inoculation of a  saline 
emulsion of six agar culture tubes inoculated with the bacillus and 
incubated for eighteen hours, the horse's .temperature rose abruptly 
to  IO5 °  F.,  and  it  refused  nourishment  and  exhibited  signs  of 
marked weakness and constipation.  The temperature for the next 
three days fluctuated between lO3 ° and lO6 ° F., gradually returning 
to normal at the end of five days.  The cardinal symptoms of the 
disease, namely, hyperpyrexia, sl.ow pulse, anorexia, weakness, and 
constipation,  were  reproduced  in  the  experimental  animal.  No 
attempt was  made to  recover the microSrganism from the  experi- 
mental horse. 
THE  TREATMENT  OF  THE  DISEASE. 
Drs.  Pitcher  and  Bell  attempted  early  in  the  epidemic  to  im- 
munize passively the sick horses by transferring .the serum of horses 
that had recovered from the disease.  No benefit was obtained from 
this procedure after repeated attempts, and hence it was abandoned. 
Various  drugs  were  employed,  such  as  quinine,  tincture  of  nux 
vomica,  digitalis,  belladonna,  laxatives,  intestinal  antiseptics,  etc., 
but  without  success.  On  January  4,  I912,  I  employed  vaccine 
therapy.  A  vaccine composed of  8oo, ooo,ooo  of  each  species  of 
bacteria,  the pneumococcus and  the bacillus  isolated,  was  injected 
subcu'taneously in the region of the neck of three sick horses  (Nos. 
2,  3,  and 4).  The animals represented three phases of the disease. 
Horse 2 was in the terminal stage, horse 3 in :the intermediate, and 
horse 4  in the initial stage of the disease.  As the animals showed 
marked improvement at once, it was decided to administer the same 
dose  of vaccine to  all  the  sick horses.  About  twenty hours  after 
the  injection there  was  in  all  cases  a  marked  rise  in  temperature 
followed by a  drop to  a  point below that  at  the time of injection. 
All the symptoms ameliorated,  there was  a  return  of appetite  and 
strength,  regular bowel movement, and a  return of temperature to 
normal by lysis.  The injections were repeated at the end of three 
days, and rarely more than two inoculations were necessary before 
the animal was cured.  Horse 5  was vaccinated immediately upon 
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TABLE  I. 
The Reaction  of Normal  Horses after Immunization  with  Vaccine. 
No. of 
horse. 
I 
2 
3 
4 
5 
6 
7 
8 
9 
IO 
iI 
I2 
13 
I4 
15 
16 
17 
I8 
I9 
20 
2I 
22 
23 
24 
25 
26 
27 
28 
29 
3o 
3I 
32 
33 
34 
35 
36 
37 
Normal temperature 
prior to vaccination. 
99 4/5 ° 
IOO  I/5 ° 
99 2/5 ° 
99  ° 
I00 ° 
IO0 ° 
99  2/5  ° 
IO0 ° 
IOO ° 
Io2 1/5 ° 
IO0  1/5 ° 
lOO I/5 ° 
IO0  I/5 
I00 ° 
I00  1/5 ° 
IOO  ° 
99 4/5 ° 
lOO 4/5 ° 
99 3/5 ° 
ioo 2/5 ° 
IO0 ° 
99  I/5 ° 
ioo 2/5 ° 
99  4/5 ° 
IO0 ° 
99  3/5  ° 
99 4/5 ° 
I00 ° 
100 ° 
I00 ° 
I00  2/5 ° 
IO0 ° 
99 4/5 ° 
I00 ° 
IO0  I/5  ° 
99 ° 
IO0 ° 
Temperature t8 hrs. 
after vaccination. 
102 ° 
ioo 2/5 ° 
1oo 3/5 ° 
I02 ° 
iOi o  "~" 
I02  2/5 ° 
IOI ° 
102 ° 
102  4/5 ° 
IOI  1/5 ° 
lO2  1/5 ° 
99 4/5 ° 
lO3 4/5 ° 
102  3/5 ° 
IOO 4/5 ° 
IOl  4/5 ° 
I03 ° 
IO0  3/5 ° 
I01 ° 
1oi  3/5 ° 
IOl  2/5 ° 
I02 ° 
I02  2/5 ° 
103 ° 
102 ° 
IO2 3/5 ° 
I02  1/5 ° 
IOO o  • 
lO2  2/5 ° 
102 2/5 ° 
102 ° 
IO2  3/5 ° 
I01 ° 
103 ° 
I04 2/5 ° 
No. of 
horse. 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
5o 
Normal temperature 
prior to vaccination. 
I00  3/5  ° 
I00  2/5  ° 
I00  2/5  ° 
IO0  2/5  ° 
IO0  3/5  ° 
IO0 ° 
IO0 ° 
IO0  I/5  ° 
IO0 ° 
IO0  2/5 ° 
99 ° 
IO0  2/5 ° 
IO0  ° 
99 4/5 ° 
IOO 2/5 ° 
ioo 1/5 ° 
IO0 ° 
IO0 ° 
IO0  3/5 ° 
IO0 ° 
IO0 ° 
99 4/5 ° 
99  2/5 ° 
99 3/5 ° 
I00 ° 
IOO 215  ° 
99 2/5 ° 
99 4/5 ° 
99 3/5 z 
99 ° 
IOO ° 
IO0  I/5  ° 
IO0 ° 
I00 2/5 ° 
1oo 3/5 ° 
99 4/5 ° 
99 3/5 ° 
Temperature i8 hrs. 
after vaccination. 
103  2/5 ° 
104  1/5 ° 
IO3 4/5 ° 
103  2/5 ° 
104  I/5 ° 
I03  1/5 ° 
IO  3  2/5 ° 
104  ° 
IO3 3/5 ° 
IO4  ° 
I05 ° 
IO3 2/5 ° 
I03 4/5 ° 
IOI  4/5 ° 
lO3 3/5 ° 
I04 4/5 ° 
I03 ° 
lO2 4/5 ° 
I04  ° 
102 ° 
IO3  2/5 ° 
IOI  215  ° 
Ioo  4/5 ° 
lO2 4/5  ° 
IOI  2/5  ° 
lOI ° 
I00 215 ° 
IOI  3/5 ° 
Io2 1/5 ° 
101 3/5 ° 
IOI I/5 ° 
Io2 2/50 
lO4 2/5 ° 
I02 3/5 ° 
IO3  2/5 ° 
103 ° 
Io3 4/5 ° 
Six  normal  horses of  different types were  then  vaccinated  with 
5o, ooo,0oo of each organism  (bacillus and pneumococcus)  in order 
to  immunize  them  against  the  disease.  They  reacted  in  various 
ways,  some  being  but  sl.ightly,  if  at  all,  affected.  One  reacted 
violently, the temperature  rising to  lO5 °  F.  ten hours after the  in- 
jection,  and  presented all .the symptoms of the accustomed disease, 
subsiding gradually ~o normal at .the end of four to five days.  Most 
of the horses reacted moderately.  At the end of ten to twenty hours, 516  Vaccine Therapy  of Distemper  in Horses. 
the temperature  rose to  IOI o to  lO2 °  F.,  the pulse was but slightly 
affected,  and  the  horse  would  refuse  food  and  show  signs  of 
temporary  weakness; but  at  the  end  of twenty-four to  forty-eight 
hours  there  was  a  return  to  normal.  After  .this  the  remaining 
normal  horses  were  inoculated  and  reacted  similarly  to  the  cases 
cited  (table  I). 
The  immunity conferred by vaccination  apparently  does not last 
more than one year; for the next year a slight epidemic of the same 
disease broke  out  among  the  horses that  had  been  immunized  the 
year before.  The same procedure was followed, that of vaccinating 
the affected as  well as the unaffected horses,  and  the  epidemic was 
promptly eradicated, not a  single case proving fatal.  The immunity 
lasts much longer if three inoculations are given at intervals of three 
days.  None of the horses died that  were treated with vaccines,  in 
spite of the  fact that  one  was in extremis.  Furthermore,  none  of 
the immunized  horses developed the disease. 
In  conclusion  I  wish  to  express  my  indebtedness  to  Colonel 
Charles  I.  DeBevoise, and  to the veterinarian  of the  squadron,  Dr. 
Walter L.  Bell. 